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(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently and accurately 
detect features of an image by calculating the isolation 
quantity of a pixel value, integrating isolation 
quantities in a specific area, and extracting an image 
part having a specific attribute according to the 
integrated isolation quantity. 

SOLUTION: A line memory 32-1 delays an input signal by 
six lines by a mean density calculating process part 
2-2, an edge emphasizing process part 2-3, and an image 
absence countermeasure arithmetic process part 2-4 so 
that the input signal of a two-dimensional area can be 
referred to. Output signals of respective line memories 
are connected to respective blocks. A line memory 32-2 
delays the binarized signal BDT outputted by a 
binarizing process part 2-6. The output signal of the 
line memory 32-2 is connected to respective isolation 
quantity calculation blocks of isolation quantity 
calculating process parts 3-1 to 3-4 and each isolation 
quantity calculation block refers to DBT data of up to 
17 lines in a width scanning direction. Then isolation 
quantity adding process parts 3-5-1 to 3-5-4 adds 
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L CV] CH] =Oi:mtiT^o 

[0 0 7 5] };xT\cmn^^7ri'ro 

[0 0 7 6] 1 
AVE 7 CV] CH] - (EDGE 2 CV] CH] X4 
9) /I 6 >NOUDO I NO^ ENOUDO CV] 
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[H] =1 

(EDGE 2 [V] CH] X 4 9) / 1 6 - AVE 7 
[V] [H) >NOUDOOUTO^ ENOUDO 
[V] CH] =1 

[ 0 0 7 7 ] JilE£i^1-(0^ ENOUDO CV] [H] 

= 0 

{kU NOUDO I Nti^^M 
NOUDOOUTf±S5eiit 

[0 0 78] 2 
KAD0 7 [V) [H] - (EDGE 2 CV] [H] X 10 
4 9) /I 6 >NOUDO I NK KADO 

CV] CH] =1 

(EDGE2 CV] CH] X49) /16-KAD07 
CV] CH] >NOUDOOUTK KADO 
CV] CH] =1 

[ O 0 7 9 1 ±fB4JJl^«5^ KADO CV] CH] =0 
iS.V NOUDO I NK«K^1[ 
NOUDOOUTKfi^^ffi 

DLO CV] CH] =ENOUDO CV] CH] OR 
KADO CV] CH] 20 
[0 0 8 0] EDGE 2 CV] CH] {4, ;^^5'7' (2 
-4) id-Cfftl^UfciptC, jE. M<om.^t^^f)\Z^ 

NOUDOOUT. A^5'v'fifi;:^5■^i*^•r-5b^V^^it 
t bTNOUDO I N^^^bTV^6„ 

tlt'O- ^1-{ilffi*S#>!rtcPLT. ENO 

UDO CV] CH] =1 tTjcS^iJ^iiSiac/^xSipl- 
'icSo 30 
[008 1] jJcic, ±iai|Nj;t2«c:||UTiftB^i-5„ 
[0 0 8 2] ±t5*lj^2tt. ^:;^ll®ffl^o^ilfB^(cK^ 

^^■T?fc5, m8<D (A) , (B) (i3is/v?gB<D®^iS 
[00 8 3] ttfieflj^ 1 -t?(4, y i^^m^ntcm. B ® 

*ffl:EDGE2 CV] CH] ti(Dmmmi$i(ow-^mm 

(A) , (B) 9{-iaB*ixTV>^»-g-. ±K 40 

;^XS/7° (2-4) (C-C. »a$^T.S:^5'v'^!K^^{4. 

(B) {citUU-C, (A) <Oii^iit±t^£m.i:ti>^ 
it), ±f5i|9j3t 1 -ei4. (B) (O^s'v'M^Sr^ttjmJtEJi 
v^^-g-^iS^^ii-So r^^Sr[plJei-?.yh>?)(r, =ft;b*tS*iJ 

>t/!i5. ±iai|^j^2T-*>9, ±ia;^T-5^7° (2-3) tc 

DGE2 CV] CH] iKomstmi^Pi^-r^^tizi. 
(B) (Dm^\c^\,^xi>. ^-yi^^m^ntcmnm 
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[0 0 8 4]' (2-8) ^/W^mSz:*lJ^ (DLO [V] 
CH] (Om^Ln-^, SasiL/tDLO CV] CH] =lSr 

iSS^W*^7=-->':7- (2-7) J;'9ttJ;^j^nSDL0 

[V] CH] ct^9. lOliZlL/tDLO CV] [H] ^|^* 

9 (A) \Z7r:-to ^(Dm-CCi. 7 X 7®*SSr<6fflb, 1^ 

9 (A) <^*^jlS*{4«{CDL0 = lOH^75S#ltb 

DLl CV] [H] =DL0 CV] CH] 

iU DLO CV] CH] (O. i!IlS:|^*Lfc^mSrDL 
1 CV] CH] i: L.Tm;'J-f-5„ ^(Ofi&mizi.'0 . 5X 
5 J; lJ/J^$v^tl^^(cma:UT#:fti-^DLO = KD®^ 

7 X 7{C|5S:S$ix-5'bro-ei4*l< , v'Xv"A;45^:*-t-5 

ttt6JJ:it), #fia,ffi^^t: i3 3i»x.Ttit\ 1119 (B) 
(J:#M««Sr 5 X 5 t Lfc»-e-<O^J 
[0 0 8 5] :::(Dm^iai. 3 x s^^j; 9 
tC#|^-rSD L 0 = 1 ©iiimdJD L 0 = O i: fi^^x. b 

[0 0 8 6] (2-9) r'yl'i^ffijE (3 X 3^i®DL 1 

CV] CH] <DyFmmu^i:mjE) 

rr-cti, 2-87^/l'^mS:W^$4xfc^*<DDL 1 
CV] CH] »c*tL. 3 X s^g^c^^fiS-t-Sr tfcj; 

•5. DLl CV] CH] (Dyfmm^^%:mjEv. wieu 
fc^:^iLT, DL2 CV] CH] ^mt)-r^o 

[0 0 8 7] HI 1 0 fc:MlEj)5tf tPttSii-g-WD L 1 cDia 
SlO^ti, ||-C;5^Lfc®*ti:eJ4DL 1 = 

10®^^;t^U, H 1 0(i7j^L-fc4^<:5' — 

m-Br. &smmiiLm<DmiEm^x'h^r>L2 cv] 
CH] J4DL1 CV] CH] =©ii:i-Mtpe>-r, 

DL 2 CV) CH] = 1 
DL2 CV] CH] =DL1 CV] CH] 
[0 0 8 8] tiJi<^J;5»-UT, »ttl$nfcDL2 

CV] CH] itmmmi$.^x\ msmmtmmmmmm 

iz^-^V^X. itrJE Lfc;^7'y7' (2-8) , ^^T-y-f 

(2-9) «©«!;atciijmsc;^(iasB^*$n, ^ai^SFis^)- 

[0 0 8 9] DL2 CV] CH] = 1 (^jlj^fg^tt^ S/ 

11®^^^, W^<oiSk\,^mMm$.<n>:3Ly'j^j^\z.x. %± 

[0 0 9 0] 
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DL2 cv] CH] =o(Dmmn. 

DL2 [V] CH) ^Kommn. ^ly^^m^ 

^*i-o ±f^^y'^yy (2-8) (CT. tr^PttS 

JRSc^J^Jcit). S«S^JS;^7^y:^ (2-7) ^c*3v^ 
^V^fi. 2ffi:/y x^.tcj: t)ttl;^^ttfcj^^{c:i^tf 6* - 

So 

[0 09 11 Si±mm bfc. ^J*^*D L 2 [V) 

[0 0 9 2] mc. m^.mm(Dm^m^m\^x. sxr\^ 
[0 0 9 3] m 5 ^^Mx^m/ufcmmK m^m^'t^\ 
m<om&\^. ±.m:^Tyy^ (2-6) 2imtiBmzx^ 

CH] \zm^\^^xmm^nt>rc^a ±M2m\:.^mzx. 

t). BDT=i*fcfi. 0(c:2ffijk$n^cMm(i. 

DT= 1 O^iJ^iTc^ t BDT=0OH^ «P ^?F^^-r5o 

j^bfcBDT= 1 *Ac«. OOffiSE;dSJ|^fig^tt6o 
X\^^ BDTCOffi$r#Ra.b. B DTOgagom^tt^4# 

*^J^^^T5 t<^T*fe5o 30 

[0 0 9 41 (3-1) ixiiu^mnm 

.i"S 3 X 3ffi^(OBDT>^#^.L. BDTO^t;^SgS^ 

«> ^:*-[^{c*tbT. 0. 1. o bmti.x\^^fz. 

ai®*{;i*f^5mvz:»KA 1 cv] CH] t^^h(D 
Xh^o Hi 1 (A) . 11 (B) izmiiAW^ai(D:^W: 

[00951011 (A) a, b. c, d(^3X3 

S:*L. BDTCD^fl:::d5 0. 1, 0 <:0:»'g^(c: 1 7!i5|S:^^ 

[0 0 9 61 aeH^tC^f-rSifllSlfiKAl CV] 
CH] {tSXT<O^K^^^XWm^tl^o 
[0 0 9 71 K A 1 C V] CH] = a + b + c + d 
[00 9 81 fcfcL. BDT^l<D^m^±^4^m\Z 

t^±^\^^rz^^ agjifSiJ-?fti-5EiiASKAi CV] 

CH] fi. 

KAl CV] CH] =0 50 
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tf^o :iixti. m^vy ht^immxm^^fi^m 

So 

[0 0 9 9 ] dl 1 1 (B) fl. El 1 1 (A) {CTjkl^tzm 

BDT-(Dm:^m. m^. ^:^mcMi^x. i. o. 

1 tmtvx\^^tzm^\z^:^mzMi'^U^imt: 1 t-t 
[0100] ±mtmm\^\^x. 

KAO CV] CH] = a-fb + c + d 
[0 1 oil fcfcb> BDT=0(DMtJ^:d5_hfB4 

t^^\^fc}^^ aaBf^t-^st-rsms:»KAo cv] 

CH] fi. 
KAO CV] CH] =0 

[01021 (3-2) 2X2m^4ffa3 

rrr^j*. 2 X 2®^tc>cti->5m35:»^»dii-So 

[01031 1312, ^13, 1114. 11115. 016 
12<t!9. d2, d3, d4, d S:^\^(0 BUT (D^(D 
[0 10 41 

d2=BDT CV] CH] +BDT CV+l] CH] 
d3=BDT CV] CH-f 1] +BDT CV+1] CH 
+ 1] 

d4=BDT CV] CH] +BDT CV] CH+1] 
d5 = BDT CV+l] CH] +BDT CVH-1] CH 
+ 1]. 

[01051 1 3 J; . 

d22 = BDT CV] CH-1] +BDT CV+l] 

CH-1] 

d33 = BDT CV] CH+2] +BDT CV+1] 
CH+2] 

d44=BDT CV-1] CH] +BDT CV-1] 
CH+1] 

d55 = BDT CV+2] CH] +BDT CV+2] 
CH+1] 

[010 61 [1I14J:«9. 

dK22 = BDT CV] CH-1] +BDT CV+l] 
CH-1] +BDT CV-1] CH-1] +BDT CV 
+ 2] CH-1] 

dK33 = BDT CV] CH+2] +BDT CV+1] 
CH-f2] H-BDT CV-1] CH+2] +BDT CV 
+ 2] CH+2] 

dK44 = BDT CV-l] CH] +BDT CV-1] 
CH+1] +BDT CV~1] CH-1] +BDT CV 
-1] CH+2] 

dK55 = BDT CV+2] CH] +BDT CV+2] 
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[H+1] +BDT CVH-2) [H-D +BDT CV 
+ 2) CH-f-2] 
[01071 iai5j:!9, 

d 2 2 2 = BDT CV] [H~2] +BDT [V+l] 

[H-23 

d 3 3 3=BDT CV] (H-fS] +BDT CV+1] 
CH-fS] 

d44 4 = BDT [V-2l CH) 4-BDT [V-2) 
[H+1] 

d 5 5 5 = BDT tV+3] [H] +BDT [V+3] 10 
[H+1] 

[0 108] mi exy). 

dK2 2 2 = BDT [V-2] [H~2] +BDT [V 
-1] [H-2] +BDT [V] [H-2] +BDT 

[V+l] [H-2] +BDT [V+2] (H-2] + 
BDT [V+3] [H-2] 

dK3 3 3=BDT [V-2] [H+3] +BDT [V 
-1] [H+3] +BDT [V] [H+3] +BDT 

[V+l] [H+3] +BDT [V+2] [H+3] + 
BDT [V+3] [H+3] 20 
dK4 4 4=BDT [V-2] [H-2] +BDT [V 
-2] [H-1] +BDT [V-2] [H] +BDT 

[V-2] [H+1] +BDT [V-2] [H+2] + 
BDT [V-2] [H+3] 

dK5 5 5 = BDT [V+3] [H-2] +BDT [V 
+ 3] [H-1] +BDT [V+3] [H] +BDT 

[V+3] [H+1] +BDT [V+3] [H+2] + 
BDT [V+ 3] [H+ 3] 

[0 10 91 4fc. aiUJ^^^tf 2 X 2®t^OBDT 
CDm<OfPd l^lk^\CJ:^Wmi-^o 30 

10 1 1 0 J d 1 = BDT [V] [H] +BDT [V] 
[H+1] +BDT [V+l] [H] +BDT CV + 

11 [H+1] 

2x2mm^M^^u^mKAAi [v] 

[H] SrtJlTO^J^tSoT^m-rs, 

[0 1 1 ll d d n = dn-d n n 
ddnn = dn — dnnn {Bl. n = 2, 3, 4» 5 
if{(dd2>0 II dd22>0) && (d d 
3>0 I I dd33>0) } KRTV [V] 

[H] =1 40 
else KRTV [V] [H] =0 
if{(dd4>0 II dd44>0) && (d d 
5>0 I I dd55>0) } KRTH [V] 

[H] =1 

else KRTH [V] [H] =0 
[0112] ±12 d d n , d d n n (T^lttf^. 12 1 2 {Zif^ 
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ddn, ddnn>0 

Ji|5KRTV [V] [H] f^. Wm^^ 
\^V\ZMI.X. BDT=lCDiiim^;55/J^/^</^oTVN^ 

KRTV [V] [H] - 1 

KRTV [V] [H] =0 

[0 113] l^^tCKRTH [V] [H] 
H\ZMI^X. BDT= 1 cO®^»;a5d^/^< /^oTV^^:^ 

KRTH [V] [H] = 1 

KRTH [V] [H] =0 

[0 1141 :iCT\ KRTV [V] [H] ^KRTH 

[V] [H] Ji. gi)^^. ±M^:^\^^ti^ti{zM^^ 
BDT=i02x2ffl«®^(^ffl5i:tt^*b. #^rR](c 

ov^TBDT = 1 (omm:^m±\^x^^'r^m'^\c 

'1' ^^^^^iv^h(Dx-h^o 

[0 1151 ^/c. Eii nz7jki-x ^^j:^<^—:y(om^ 

KRTV [V] [H] =KRTH [V] [H] =0 
[0 116] ^ ttC, 

dl=4 CO^ KAAl [V] [H] =KRTV 
CV] CH] +KRTH CV] [H] 
dint 4 KAAl CV] CH] =0 

Ai CV] CH] 

[0 1171 ^(c[^«(cLr. ^Bmm\zM-r^Br>T 
= oics-r^mi:»KAAo CV] CH] o^ffl-r-So 

[01181 if {(dd2<0 II dd22< 
0) && (dd3<0 I I dd33<0) } KR 
TV CV] CH] = 1 
else KRTV CV] CH] =0 
if{{dd4<0 II dd44<0) && id d 
5<0 I I dd55<0) } KRTH [V] 

[H] =1 

else KRTH [V] CH] =0 

rrT% I I f±^a»iS(^:<}-r-Sr^u. &&j^r>'K 

[01191 JtlE ddn, d d n n (Om^. mi 2 \Z7jk 

Lfc2X2mmzMi.x. mmmm^mmi^tzmi^z^^L^ 

<Dmm\z.n\^X^ BDT=1 ^:/j;S®^»;&s^tJpUTV^ 
ddn, ddnn<0 

t^/:^^ ilSKRTV CV] CH] i'l^dg^r 
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KRTV [V] [H] = 1 

KRTV [V] CH) =0 

[0 12.0] »ffi^jx6KRTV [V]. [H] 

irKRTH [V] [H} iij^fe*. ^jfeaE:*rf^i]^^^^* 

n{c*f-r;5BDT=oo2 X 2mi^mm(Dm^i±^S: 

#*f^^c:oV^TBDT=0O^U*;^^^IlS:UT#:aE-r 10 

[0 1 2 1 J ^e>ic, mi 8\c7ri'r^o^j:^<^—>'<Dm 

KRTV [V] [H) =KRTH [V] fH) =0 
[0 12 2] 

dl=0 (Of^ KAAO [V) (H) =KRTV 
[VJ CH3 +KRTH CV] [H] 
dl^O (D^ KAAO [V} CH] =0 20 

tv^ iigH*{Cp^-r^BDT=0{c|8-rsEai:fiKA 

AO [V) CH) ^WtiiT^o 

[0 1 2 3] ?ariorrT-{:i. 2 x 2mm^M'r^m^m 
f63^ti-> 2mmi±^j:thfcmm'^x^^ mm-t^x^ic 
^^5t><o'T?^^^ Mv^75^ 6 o ODP 1 -eSE^^e>ixfc8i 

[0 1 2 4] 2X2m^(DmMV^y hie 30 

*f-?-^mS:S:KAP 1 [V] [H] , KAPO [V] 

[H) <Dnm:^m^m\^x^^^^^ 
[0 12 5] rrr^fi. jiiT(owm^W\cj:y)^ kap 
1 [v] [H] ,..KAPo [V] [H] (ommi-^o 

[0 1 2 6] *-f 

ddn = dn — dKnn 

d d nn = d n — dKn nn {Bb n = 2, 3, 4, 
5 

s:#^ffl^^cT«t^i-^^4a6<^a^^^{c:^ov^T. d d 4o 

n, d dnn<Dim^lEtfj:^£kT<0^mzX^m^m7l>^ 

[0127] 1 

d 1 =4 
*#2 

(dd2>0 I I dd22>0) && (dd3>0 
I I dd33>0) && (dd4>0 I I dd 
4 4 > 0) && (dd5>0 II dd55>0) 

1 0 1 2 8 1 ±ia^ft= 1 , ^^f* 2 i:mmt^'r^ 

KAPl [V] CH) + = BDT [V) [H] . KAP 50 
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1 [V) CH-M) + = BDT [V) [H+l} , KA 
PI [V+1] [H] + = BDT CVH-1] [H] , K 
API [V+1] [H+D H- = BDT [V+1] [H 
+ 1) 

[0 12 9] fcfcb. KAPl [V] CH] (DWmmt 

[0 13 01 rr-c. ^W^nSEaSlSKAP 1 CV] 

CH] 2 X 2ffl^{c^ott5BDT= 1 opj^jcBa-r 

\::mi^XBDT=l tti:^X\^^^mm^K i^d^L.TV^^ 
m^\zUiLMtl.X. 2 X 2ffi*^OBDT= 1 CDB^til 

-cfi. BDT= i(Dmmcmvx(D^^ m:i»KAPi 

[0 13 1] $ ttc, BDT=ooS^(c 

[0132] ddn = dn — dnn 

ddnn = dn — dnnn n = 2, 3, 4, 5 

d 1 = 0 
*<4=2 

(dd2<0 II dd22<0) && (d d 3<0 
II d d 3 3 < 0) && (d d 4 < 0 M d d 

4 4 < 0) && (dd5<0 M dd55<0) 

[01331 -bf5^# 1 , *ft= 2 ^mmt^-r^ 

KAPO CV] CH] += (not BDT CV] 

CH] ) , KAP 0 CV] CH+ 1] (n o t B 

DT CV] CH+1] ) , KAPO CV+1] CH] + 
= (n o t BDT CV+ 1] CH] ) , KAPO CV 
+ 1] CH+1] += (not BDT CV+1] CH 
+ 1] ) 

fcfcL. KAPl CV] CH] <OV}mmti.X. '0' 

?> c i^^ia:^ $ ttT V ^ § t) -r 6o 
[0 13 4] x^mm^x^^T^tmK.hti^ 
mi 9(Dy<i^->^\;imi^x^ m^m(omn^nt>f^^^m 

[0135] *-r. T^\CX !9 . m 1 . m 2 ^^^ttJ-T 
5. 

[0136] (d22==2) II (d 2 2 2==2) 
(D^. ml + 1 ; (d33==2) j | (d 3 3 3= = 
2) (Om, ml+=l; (d44==2) j | (d44 
4==2) (Of^, m2+l ; (d55==2) | ( (d 

5 5 5==2) <D^^ m2+=l ; 
abml, m 2 (^^lUfflfflf* "0" , ml, m2 = 0~ 
2o 

[0137] ^# 3 
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(ml>l I |m2>l) 

KAPO CVD [H] += (not BDT [V] 

[H] ) , KAPO [V] [H+ 1] += (n o t B 
DT [V] CH+l) ) , KAPO CV+1) CH] + 
= (notBDT CV+1] [H] ) , KAPO [V + 
1] [H+l]+=(not BDTCV+1] [H + 
1} ) 

[0 13 8] mi 9{c^i-/^'^-v^^. x^mm^^^i- 

JilB^#2S:iiApi-^::i:lcJ:i9. :Sc^mcm^f^ 
[0 13 9] (3-3) 3x3mi:fi:»ai 20 

I0140]ia20. 21. 22. 23. 2 4KM^M 
(Dprnf^^m-t^ B D T<D®^^*iJ$r^i- p 

[014llia20J:t). d2. d3. d4, d 5:^^ 
OBDTcOffiOfp^^fe^JC J: t9»mi-'5o 

[01421 d2 = BDT CV-1] CH-1] +BD 
T CV] [H-1] +BDT [V+1] CH-l) 
d3=BDT CV-1] CH+1] +BDT [V] CH 
+ 1) +BDT CV+1) [H+D 

d4 = BDT CV-1] CH-1] +BDT CV-1] 30 

CH) +BDT [V-D CH+1] 
d5=BDT [V+1] [H-1] +BDT CV+l] 

[H] +BDT [V+ 1] [H+ 1] 

[0 14 3] mm\z,m2 ix^. 

d22 = BDT [V-1] [H-2] +BDT [V] 

CH-23 +BDT [V+D [H-2] 
d33 = BDT [V-l] CH+2] +BDT [V] 

[H+2] +BDT [V+D [H+2] 
d44 = BDT [V-2] [H-1] +BDT [V- 
2] [H] +BDT [V-2] [H+l] 40 
d5 5 = BDT [V+2] [H-1] +BDT [VH- 
2] [H] +BDT [VH-2] [H+1] 

[ 0 1 4 4 1 0 2 2 i D 

dK22 = BDT [V-2] [H-2] +BDT [V- 
1] [H-2] +BDT [V] [H-2] +BDT [V 
+ 1] [H-2] +BDT [V+2] CH-2] 
dK33 = BDT [V-2] [H+2] +BDT [V- 
1] [H+2] +BDT [V] [H+2] +BDT [V 
+ 1] [H+2] +BDT [V+2] [H+2] 
dK44 = BDT (V-2] CH-2] +BDT (V- 50 
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2] CH-1] +BDTV-2] [H] +BDT CV- 
2] CH+1] +BDT [V-2] [H+2] 
dK55=BDT [V+2] [H-2] +BDT [V + 
2] [H-1] +BDT [V+2] [H] +BDT [V 
+ 2] [H+1] +BDT [V+2] [H+2] 

[0 145] m2 s^y) 

d 2 2 2 = BDT [V-1] (H-3] +BDT [V] 
[H-3] +BDT [V+1] [H-3] 
d 3 3 3 = BDT [V-1] [H+3] +BDT [V- 
1] [H+3] +BDT [V-1] [H+3] 
d4 44 = BDT [V-3] [H-1] +BDT [V- 
3] [H] +BDT [V-3] [H+1] 
d 5 5 5 = BDT (V+3] [H-l] +BDT CV + 
3] [H] +BDT [V+3] [H+l] 
[0146] |l|24<tt)dK222 = BDT [V-3] 
(H-3] +BDT (V-2] [H-3] +BDT [V 
-1] [H-3] +BDT [V] [H-3] +BDT 

[V+1] [H-3] +BDT [V+2] [H-3] + 
BDT (V+3] [H-3] 

dK3 3 3 = BDT [V-3] [H+3] +BDT (V 
-2] [H+3] +BDT [V-1] [H+3] +BD 
T [V] [H+3] +BDT [V+1] (H+3] +B 
DT (V+2] (H+3] +BDT (V+3] (H + 
3] 

dK4 4 4 = BDT [V-3] [H-3] +BDT [V 
-3] [H-2] +BDT [V-3] (H-1] +BD 
T (V-3] [H] +BDT (V-3] [H+l] +B 
DT (V-3] CH+2] +BDT CV-3] CH + 
3] 

dK5 5 5 = BDT CV+3] [H-3] +BDT (V 
+ 3] (H-2] +BDT [V+3] (H-1] +BD 
T [V+3] [H] +BDT [V+3] [H+1] +B 
DT [V+3] (H+2] +BDT (V+3] CH + 
3] 

[0 14 7] *fc. j^BH^^'&tfS X 3ffi^OBDT 

[01481 dl=BDT CV-1] [H-1] +BD 
T CV-1] CH] +BDT CV-1] [H+1] +B 
DT [V+l] CH-1] +BDT CV+1] CH] + 
BDT CV+1] [H+l] +BDT [V+2] [H- 
1] +BDT (V+2] [H] +BDT (V+2] (H 
+ 1] 

[0 14 91 3X3mi^(OmAh^iyh\cM't^U^&K 
AAPl [V] [H] . KAAPO [V] [H] ^rHillB 

2X2mmcM\^xwmi.tc(Dmm\:i. eAT<^.^f-t^o 
[0 15 0] BDT= 1 ^^*l"r5^Ila:s:KAAP 1 

[V] [H] (1. 
ddn = dn — dKnn 

ddnn = dn — dKnn n = 2, 3, 4, 5 
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BDT [V] [H] =l&&dl^Nmb. N=5 

{dd2>0| |dd22>0) && (dd3>0| I 
d d 3 3 > 0) && (dd4>0 I I dd44>0) & 
& (d d 5>0 I I d d 5 5>0) 

[01511 i:f5^# 1 , 2 Sr«fci-f^ 
KAAPl CV-1) CH-1] -f = BDT [V-1] 

[H-1] , KAAPl [V-1] [H] + = BDT 

CV-1] [H] , KAAPl tV-1] CH-hl) + 
= BDT [V-D [H+D , KAAPl [V] [H 
-1] + = BDT [V] CH-1] , KAAPl CV] 

[H] -4- = BDT (V) CH] , KAAPl [V] [H 
+ 1) + = BDT [V] [H-hl] , KAAPl [V-f 
1) [H] + = BDT [V+1] tH-1) , KAAP 
1 [V + ] CH) -f = BDT CV+l) [H] , KAA 
PI [V+D [H+1] H- = BDT [V+1] [H + 
1) 

mb. KAAPl [V) [H] O^Ufflffifi "0" t-t 

§o ::rT% *#if^agiii*{4:B^^tf 3 X 3ffltg{c 

Mtt^BDT= ioH^»(7)*ij^^#sr^b. :^mmm 

[0 15 21 «fe(CBDT=0{c:^Pf^>5m*»KAAP 0 
[V] [H] fi 
ddn = dn — dnn 

ddnn = dn — dnnn {BL n = 2, 3, 

4, 5 

(d22==3) I I (d 2 2 2 = =3) <Df^, m 1 + 
+ ; (d33==3) I I (d333==3) <^Nf. m 
l-fH- ; (d44==3) I I (d 4 4 4==3)0 
m2++; (d55==3) | | (d555= = 
3) (Om^ in2++ ; 

ml, m2(DmMWin ''O" ^ 
[01531 1 

BDT (V] CH] =0 && dl=^0 
*<*2 

(dd2< I I dd22<0) && (d d 3< 0 I Id 
d 3 3 < 0) && (dd4<0 | | dd44<0) && 

(d d 5<0 I I d d 5 5<0) 
^#3 

(m 1 > I I m2 > 1) 

[01541 ±IB*ft 1.2.3 ^mzmtc-tf^. 
KAAPO [V-D [H-1] += (not BDT 

[V-1] CH-1) ) . KAAPO [V-l] CH) 
+ = (not BDT CV- 1] CH] ) , KAAPO 

CV-1) CH+1) += (not BDT CV-1] 

CH+l] ) . KAAPO [V] CH-1) H-= (no 
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t BDT CV] CH-1) ) , KAAPO CV) 
CH] += (not BDT [V] CH] ) , KAAP 
0 CV] CH+1] += (not BDT CV] CH + 

1) ) , KAAPO CV+1] CH) += (no t B 
DT CV+1] CH-1] ) , KAAPO CV+1] 

CH] += (not BDT CV-f 1] (H] ) , KA 
APO CV+l] CH4-1] += (not BDT CV 
+ 1) CH+1) ) 

mUKAAPO CV] CH] (7)^[]»3ffl:ji "0" o iri" 
10 5o 

[0 15 5] (3-4) 4X4m^LAWtti 
rrT% 4 X 4««tC*ff ^mSlfiKAAP 1 CV] 
CH] , KAAAPO CV) CH) Sr±IB (3-3) t 

[01561 lll25J:t). d2, d3, d4, d 5 ::fe'r^ 

[01571 d2 = BDT CV-l] CH-1] +BD 
T CV] CH-1] +BDT CV+1) CH-1) +B 
DT CV+ 2] CH- 1] 
20 d3 = BDT CV-1) CH+2) +BDT CV) CH 
+ 2] +BDT CV+1) CH+2) +BDT [V + 

2) CH+2) 

d4 = BDT CV-1] CH-1] +BDT CV-1) 
[H] +BDT CV-1) CH+1) +BDT CV- 

1] CH+2] 

d5=BDT CV+2) CH-1] +BDT CV+2) 
[H] +BDT [V+2) CH+1) +BDT CV + 
2) CH+ 2] 

[0 15 81 mm\cm2 ex^. 

30 d22=BDT CV-1) CH-2) +BDT CV) 

CH-2) +BDT CV+1) CH-2] +BDT [V 
+ 2] CH-2] 

d33-BDT CV-1] CH+3] +BDT CV) 
CH+3] +BDT CV+1] [H+3] +BDT CV 
+ 2) CH+3) 

d44=BDT CV-2] CH~1] +BDT CV- 
2) CH] +BDT CV-2) CH+1) +BDT CV 
-2] CH+2] 

d55 = BDT CV+3) CH-1) +BDT CV + 
40 3] CH] +BDT CV+3) CH+1) +BDT CV 
+ 3] CH+2] 
[0 15 91 132 7 ±9 

dK22 = BDT CV-2) CH-2) +BDT CV- 
1] CH-2] +BDT CV] [H-2] +BDT CV 
+ 1] CH-2] +BDT CV+2] CH-2] +BD 
T CV+3) CH-2] 

dK33 = BDT CV-2) CH+3) +BDT CV- 
1) CH+3) +BDT CV] CH+3] +BDT CV 
+ 1) CH+3) +BDT CV+2) CH+3] +BD 
50 T [V+3) CH+3] 
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dK44 = BDT CV-2) [H-2] 4- B D T [V- 
2] CH-1] H-BDT CV-2] [H) +BDT [V 
-2] [H+1] +BDT [V-2] CH+2] +BD 
T CV-2] CH+3] 

dK55=BDT [V+3] [H-2] +BDT CV-f 
3) [H-1] -fBDT [V+3] [H] +BDT [V 

H-3) [H+D +BDT [V+3] [H+2] -h B D 

T [V-f 3] [H-l-3] 
[0160]|ll28J:D 

d 2 2 2 = BDT CV-1] CH-3] +BDT CV] 10 
[H-3] +BDT [V+l] [H-3] +BDT [V 
+ 2] [H-3] 

d 3 3 3 = BDT [V-1] [H-h4] +BDT [V] 
[H+4] -l-BDT [V-fl] [H+4] +BDT [V 
-2] [VH-4] 

d444 = BDT [V-3] [H-l] -hBDT [V- 
3] [H] +BDT [V-3] [H+1] +BDT [V 
-3] [H-h2] 

d 5 5 5 = BDT [V+4] [H-l] +BDT CV + 
4] [H] +BDT [V+4] [H+1] +BDT [V 20- 
H-4] [H+2] 
[01611 Ill29j:f9 

dK2 2 2 = BDT [V-3] [H-3] +BDT [V 
-2] [H-3] +BDT [V-1] [H-3] +BD 
T [V] [H-3] +BDT CV4- 1] [H-3] +B 
DT [V+2] [H-3] 4-BDT [V4-3] CH- 
3] +BDT [V-f-4] [H-3] 

dK3 3 3 = BDT (V-3] [H+4] +BDT [V 
-2] [H+4] +BDT [V-1] [H+4] +BD 
T [V] [H+4] +BDT [V+l] [H+4] +B 30 
DT (V+2] [H+4] +BDT [V+3] [H + 
4] +BDT [V+4] [H+4.] 

dK444=BDT [V-3] CH-3] +BDT [V 
-3] [H-2] +BDT [V-3] [H-l] +BD 
T [V-3] [H] +BDT [V-3] [H+l] +B 
DT [V-3] [H+2] +BDT [V-3] [H + 
3] +BDT [V-3] [H+4] 

dK5 5 5=BDT [V+4] [H-3] +BDT [V 
+ 4] [H-2] +BDT [V+4] [H-l] +BD 
T [V+4] [H] +BDT [V+4] [H+l] +B 40 
DT [V+4] [H+2] +BDT [V+4] [H + 
3] +BDT [V + 4] [H+4] 

[0 16 2] *fc. J£B®^S:^tp4X4|g«(OBDT 
offlco^pd 1 ^Kk^\^X^'^mir^o 

[0163] dl=BDT [V-l] [H-l] +BD 
T [V-1] [H] +BDT [V-1] [H+l] +B 
DT [V-1] (H+2] +BDT (V] [H-l] + 
BDT [V] [H] +BDT [V] [H+l] +BDT 

[V] [H+2] +BDT [V+l] [H-l] +BD 
T [V+l] [H] +BDT [V+l] [H+l] +B 50 
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DT [V+l] [H+2] +BDT [V+2] (H- 
1] +BDT [V+2] [H] +BDT [V+2] [H 
+ 1] +BDT (V+2] (H+2] 

[0 16 4] 4X4ffiJ*<O^^K>> hJC^f-rSBIlScftK 
AAAPl [V] [H] . KAAAPO [V] [H] ^ 

[0 16 5] BDT= 1 tC^ti-^SaiSrfiKAAAP 1 
[V] [H] 

ddn = dn — dKnn 

ddnn = dn — dKnnn fl.bn = 22, 3, 4, 
5 

(BDT [V] [H] =1&& BDT [V+l] 
[H] =1&&BDT [V] [H+l] =1 &&BD 
T [V+l] [H+l] =1) && dl^9 
^#2 

(dd2>0 I I dd22>0) && (d d 3>0 | | 
d d 3 3>0) && (dd4>0 | | dd44>0) & 
&(dd5>0||dd55>0) 

[O 1 6 6] _bi5^#l, 2 ^*(C}Sfc-rNF 
KAAAPl [V-1] [H-l] + = BDT [V- 
1] [H-l] , KAAAPl [V-l] [H] + = B 
DT [V-l] [H] , KAAAPl [V-l] (H + 
1] + = BDT [V-l] [H+l] , KAAAPl 
[V-l] [H+2] + = BDT [V-l] [H + 
2] , KAAAPl [V] [H-l] + = BDT [V] 
[H-l] , KAAAPl [V] [H] + = BDT 
(V] [H] , KAAAPl (V] [H+l] + = BD 
T [V] [H+l] , KAAAPl [V] (H+2] + 
= BDT [V] [H+2] , KAAAPl [V+l] 
[H] + = BDT [V+l] [H-l] , KAAAPl 
[V+l] [H] + = BDT [V+l] [H] , KAA 
API [V+l] [H+l] + = BDT [V+l] (H 
+ 1] , KAAAPl [V+l] [H+2] + = BDT 

[V+l] (H+2], KAAAPl (V+2] [H] 
+ =BDT (V+2] [H-l] , KAAAPl (V + 
2] CH] +=BDT (V+2] [H] , KAAAPl 
(V+2] (H+l] + = BDT (V+2] (H + 
1] , KAAAPl [V+2] (H+2] + = BDT 
[V+2] [H+2] . 
{i.L. KAAAPl [V] [H] (O^mm^^"0" 
[0 16 7] ^Jc{CBDT=0(C?P|'-r^mSz:S:KAAPO 
[V] [H] \t 
ddn = dn— dnn 

ddnn = dn — dnnn n = 2, 3, 4, 5 

(d22==4) I I (d 2 2 2==4) m 1 + 

-h; (d33==4) I I (d333==4) ONr. m 
1++; (d44= = 4) I I (c 444= = 4) (O 
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m2+-h; (d55==4) || (d 5 5 5= = 
4) <O0. m2 -f--h ; 
fiL ml, m2(DWMi&l^ "0" o- 
[0168] 1 

(BDT CV] CH] =0&&BDT [VH-1] [H] 
= 0&&BDT CV] [H+13 =0&&BDT [V + 
1] tH+ 1) =0) &&d 1 

(dd2<-l I I dd22<-l) && (dd3<- 
1 I I dd33<-l) && (dd4<-l I t dd4 
4<-l) && (dd5<-l I I dd55<~l) 

(ml>l I |m2>l) 

[0169] ±iB^# u 2 . 3 ^mmtctm. 

KAAPO [V-1] [H-1] += (not BDT 
[V-1] [H-1] ) , KAAPO CV-1) CH) 

+ = (n o t BDT CV- 1) CH] ) , KAAP 0 
[V-1] [H+1] += (not BDT [V-1] 
[H+l] ) , KAAPO [V] [H-1] += (no 

t BDT [V] [H-1] ) , KAAPO [V] 
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CH) += (not BDT [V] [H] ) , KAAP 
0 [V] [H+l] (not BDT [V] [H + 

1] ) , KAAPO [V+l] [H] += (no t B 
DT [V-hl] [H-1] ) , KAAPO [V+l] 

[H] 4-= (not BDT [V+ 1] [H] ) , KA 
APO [V+l] [H+l] += (not BDT [V 
+ 1] CH+l] ) - 

fflUKAAPO [V] [H] (DWmm^ "0" o t-T 

-So 

10 [01701 (3-5-1)1X1 n^L&MW 

ffflEi X ii!ilS:fi^i±j;^x5/7' (3- 
1) a;b$n5#®S?S(omS:fiKAi [V) 

CH) . KAO CV] [H] ^0f^ffiit{COV>T. 

ur. msmm^'p-biiLmt-t^ i a x i 3ta 

(01711 j*:^(ri¥o-c, 1X1 wjascSSrJPStbfc 

10 17 2] 
20 5 1 



SUMl 1 CVD 

S UM 1 0 CV) 



[0 17 31 (3-5-2) 2 X 2 mSCSJfJDgL 

_blEtl^«jcLr, i^J^^^r^^^^3-2. 2x2fflli!:4^ 

fflit). m:^^tii>'&m^m<omiLmKAAi cv] 

CH] . KAAO CV] CH] , KAPl CV] 



CHD =t, jl,KAl CV + x3 CH + y] 

CH + y] 

CH) Sr^3effl*«»;ioV>T. Ha 



CH) = I; i: KAO cv + x) 

X— 6 y— 7 



CH] , KAP 0 (V] 

[0 1741 
[^61 



CH) = t ^KAAl CV + x) CH + y) 
3c=-e y=-6 • 

CH) = E E KAAO CV+x) CH+y) 

jc— e y— -8 

SUM2 2 1 CV) CH) =f SKAPl CV + x) CH+y) 



SUM2 1 CV) 
SUM2 0 CV) 



SUM220 CV) CH) =t SKAPO CV + x) CH + y) 

—6 



(0 17 51 (3-5-3) 3x3m±man 

J:f5tl^SU;iUT. ^^:^(rs§^^3-3. a x 3 
Wil?. m;^$ir5#S^fe<om±»KAAP 1 Cv] 

CH] . KAAPO CV] CH] S:0f^^^^COV^T. 

SUM3 3 1 CV) CH) 



[0 17 61 
(^71 



40 



t f; KAAP 1 

x=-6 y»-6 



CV+x) CH + y) 



SUM330 CV) CH) =2 E KAAPO CV+x) CH + y) 

X— 5 y— 6 



[01771 (3-5-4) 4X4i!llSrft5q^ 

±t&tmm{ci,x. ik^{cm^3-4, 4x4iiii±s^ 
tbit). tat) ^tii'^mmm<om±mK A A AP 1, 

CV] CH] . KAAAPO CV) CH) Sr^^^*S(c 



[01781 
1^81 
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SUM4 4 1 CVD CHD =t flKAAAPl CV + xD CH+y] 

SUM440 m CHD =2 EKAAAPO CV + x] CH+yD 

X— 6 y— B 
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[O 1 7 9J (4) m;^^l& 
rr-CH. mIIB;^y=-:y:/ (3-5-1) (3-5-2) 

(3-5-3) (3-5-4) ^C*5V^T> »l±l^tifcB . 
DTt'— ^(d^r-rS 1 X 1 , 2X2. 3X3, 4X4® 

Mj [V] [hy ^mti^^o . 

[0 18 0] ^J**#SrJ!^T(C^"ro 
I 0 1 8 1 1 1 

(SUMl 1 [V] [H3 <kll) && (SUMIO 
[V] [H3 <k 1 O) 

(SUM2 1 [V] [H] <k2 1) && {SUM20 
[V] [H] <k 2 0) 
*ft=3 

(SUM2 2 1 (V) [Hj <k22l) && (SUM 20 

2 2 0 [V] CH) <k 2 2 0) && { (SUM2 2 1 
[V] (H3 +SUM2 2 0 [V3 [H] ) <k22} 

*<*4 

(SUM3 3 1 [V] [H] <k3 3 1) && (SUM 

3 3 0 [V] CH] < k 3 3 0) && { (SUMS 3 1 
[V] CH] -fSUM3 3 0 CV] CH] ) <k3 3} 

^«=5 

(SUM4 4 1 [V] CH] <k4 4 1.) && (SUM 

4 4 0 CV] CH] < k 4 4 0) && { (SUM4 4 1 
CV] CH] -fSUM4 4 0 CV] CH] ) <k4 4} 30 
[0 1 8 2] Jiia^ftl. 2. 3. 4. 5. ir^X^m 

PMj CV] CH] =1 mj^.U!^^) 

-blB^f+l. 2. 3, 4. 5, l^-rtL;6^?:^J£b/<^V^^ 

PMJ CV] CH] -0 m^m 

{Eb. Kll, KIO, K21, K20, K221, K 
2 2 0, K22, K331, K3 3 0, K33, K44 
1. K4 4 0. K4 4fifcfc;!>^Ci6^^^tLfc^»^* 

6 0 0 D p I (D^m^m^m^xm^t ?^^^fc*ll^fi 

M<0AMM-^{^M LTfi. Kll=46, K10 = 4 40 
0. K21=22, K20 = 30, K 2 2 = 38, K3 
1 = 54, K30 = 64, K3 3 = 80, K41 = 4 
0, K40 = 5 0, K4 4 = 7 Otm^'t^:zt\:ii: 

t) . 1 0 0^75^^ 2 0 ommm(Dm^.mwt:A0\cnm 

10 18 31 (5) 5t**IJ^ 
mPMJi:. y'/\-^miE::^'riyy' (2-9) coMfS^m 
<^<t5J-fTPo 50 



[0 18 4J PMJ CV] CH] = 1 J.O DL2 
CV] CH] =1<D^, KBDET CV] CH] = 1 
(^C^^) - 
±IS*ff=i^^O^. KBDET CV] CH] =0 

[0 18 5] (6) / >;/^«iE/;fcb-^«L3l 

y ^y^miEy:kh^mm:^y'^y'^ (6) T'fi. x^n& 

y^'ry':f (5) ;6^b02f^J^fS-§-KBDETS:A:*b. 3 
X 3(D:xU T^S(c:J:oTM:iE^no/dt-^M J IDE 
Tom;^?5rtT9o -^0^(7)MiEMa{* Wv^>^^ FTRE 
N B J: JWTco i 5 J-tr 5 o 

[0 18 6] FTRENB= KT^Nf/ ^>'^ffijE^fT9o 
y 2/^«jEi:f^. 3 0i;i^^J: 3X3(03iyr 
T*:S:^*=*)J^>^ 7- >y 5 ^ (7)it£ij^f§-^K b o e t Srm 

SrS^ief. «l. :^«)0 4::^r^-r*l;6SigigEi-^J:5^<t»-& 

fcjt. aasi^t-i *iz:-r-r*n,a|i;^M J idet^w 
^o^8mm±x^>o<D^^\a^^ aes^ici^i^xioT 

V^r 0 ^ L-r*Q;3Sjj$^M J I DETSrW;tli"'5o -^tT. 

[0 18 7] :i<Dmm\cj:^x. ccD<oy-<x^mm 

[0 18 8] FTRENB= 2cr)0$;*cb-^*a;S^tT9o 
(5) ;0^e><?5*J^«-^KBDET^^T. 9 M*<^^ce;ii^ 

1 ^mxh 1 ^dsscorv^^J^-^tcf^. i ^ . 

3tTT^a^;^MJ I DETS'tij;^-r^o ttli^^<Dm 

^\at^ iaiBmm^o{zi.xmm^^Mj iDETSrUi 
;^ -t* -5 tr 5 *a a ^ o 

[0 18 9] ^(DUimk^xox. mmm¥m:^y'^y^ 

(2-7) T\ :^yt>(D^m^X^^'^tl.xmMl.^J: 

[0 19 0] (7) mtjm'^m^i 

/ ^y^m^E/Xh'^^m:^T-yy' (6) OM:^MJ ID 
E T b-f 5:^J^)fel^«-^ i^-</i-Sr a^-r S t <7> 

-C. Uv?;^^MJ I DSB<D^S(-J:oTM;^?^*MD 
ET$:^:^'r^o ttl;^^*MDET©J^(*i^TOlllfCtT 
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[01911 MJIDSB = 0 (O^^ MD E T =M J I 
DET (il^ttJ;^?) 

M J I D S B = 1 CO^, MD E T = 0 ilSC^^l'^ U^/U 

0 : mmm^m^) 

MJ I DSB = 2C7)^, MDET=1 (X^^i^l^^Jl^ 

1 : :sc^mcm'&) 

10 19 2] m^. Buifebfc. m5{^^i.fzx^m^fi!^ 

n^^H^o m^3 2'-'ii^^ w-i^mm^mm^m^ (2 10 
-2) . ^lyi^^miBfmu (2-3) . mmnnmi^^ 
mmn (2-4) \^x. 2ik7um^(07<tfm'^^mm'^ 

y^^^mm^ti^o 32-2f^. 2ia:fb^Eaasp (2- 

6) J:!9a;^J$nfc2ffi{kft-i-BDT«:3g5i*^^^^ 
^tL^p^^^-;^^y (3 2-2) (^tii;^m-^fi. ms: 

fi^tH&SlfP (3-1) . (3-2) . (3-3) . 

(3-4) <D^mit:mwm>^^iyi^Kmm^ti. ^m:^L 20 

DTt^— >$'0#flS;ei5fj^5;(g^i:7ioTV^-5o 1113 3. 

1334.035,^36 {c^ti^^tKomm^M-r^miL 

^ttSo m^32-3. 32-4(*. ^^*«^*!l3gSiS4 

oai;^^^— ^PMj [V} CH] tv^7\-i^mjEmim^ 

(2-9) coatj;^^^— i5^T-fc^DL 2 [V] [H] COfiJ 

;6^o. rttb7'0^;^^y Sr^fflbT, gtrifibfc. DL 
0 [V] [H] (C^i-^7^/V^m3t*lj;^$|5 (2-8) 
>'V'^MiE«iSia5 (2-9) -C-0*iLSW*>tt6o ©J^^ 
:^^<D^^ ^Zyy{Z^\,^X. BDT CV] [H] D 
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